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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

i‘ TECHNICAL NOTE NO, 948

ARPIFICIAL AGING OF RIVETED JOINTS MADE IN ALCLAD 248-T
SHEET USING A178T, 17S-T, AND 24S-T RIVETS

By A, N, Zamboky
INTRODUCTION

Artificial aging of 245-T end 24S—-RT sheet to improve
thelr mechanical properties has been developed to the point
that it is finding considerable commercial application (refer—
ence 1), Ordinarily the sheet is artificially aged before it
is assembled into a structural part, but some manufacturers
have expressed an interest in the artificial aging of complete
essemblies, Since most alrcraft structural assemblies are
riveted, such a procedure would involve artificiaslly aging the
driven rivets which might or might not be of 2485 alloy, It
seems desirable, therefore, to obtain some information on the
effect of artificilal aging on the strengths of driven rivets
of the alloys used commercially for rivets: namely, Al7S-T,
17S-T, and 245-T, '

OBJECT

The object of this investigation was to study the effect:
of artificial aging on the shear strength of Joints preparcd
from alclad 245-T sheet using Al7S5-T, 178=T, and 245-T rivets,

MATERIAL

The sheet used in this investigation was O,084—inch-thick
alclad 245-T produced in accordance with specification AN-A-13
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(amended Oct, 11, 1943), The rivets were 1/8 by 5/1lé—~inch
button head and of the alloys commonly employed in alrplane
construction: AL7S-T, 175-T7, and 2485-T,

PROCEDURE

The effect of the artificial aging treatment on the rivets
was moasured by the changes produced in the shear gtrength of
the rivets, The detalls of the specimens are shown in figure 1,

A total of 40 specimens was prepared, with all rivets
headed by using the driving load necessary to give f£lat driven
heads 3/16 inch in diameter, Ten specimens were prepared for
each of the following conditlons:

(1) Al75~T rivets, driven as received with approximately
2000 pound driving load for each rilvet

(2) 17s-T rivets, reheat—treatment, quenched, refriger-
ated, and driven immediately with 1800 pound
driving load per rivet.

(8) 178-T rivets, reheat-treated, quenched, and allowed
to age 6 days at room temperature before bdbeing
driven with 2400 pound driving load per rivet

(4) 245-T rivets, reheat—treated, quenched, refriger- -
ated, and driven immedlately with 2400 pound
driving load per rivet

The rivets were driven with the aid of a sub-press in a 40,000~
pound capacity Amsler testing machine (type 20, ZBDA, Serlal Yo,

4318), None of the rivets in this investigation deveIOped any
head cracks,

-

0f tho 10 specimens prepared for each conditidn, 5 were
artificially aged for 10 hours at 375° F, and 5 were left unaged
for comparison, The aging treatment, 10 hours at 378° F, was
selected to represent the type of treatment that probably wculd
be used on complete assemblies involving various alloys and

tempers, . T

After completion of the necessary operations, all the
specimens were tested in a 40,000~pound capacity Amsler test—
ing machine (iype 20, ZBDA, Serial No, 4318), The test results
are given in %able 1,
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DISCUSSION OF RESULTIS

A study of %able 1, especially the last column_headed
"Percent Chenge in Strength," indicates that the artificial
aging treatment applicd had various effects on the different
rivets,

The 24%T rivets increased in shear strength by 8,1 per—
cent while the others suffered either a decrease in sirength
or were practically unchanged, The Al7S-T rivets exhibited
the greatest loss of shear strength due to artificilal agling:
namely, 10,3 percent, Ths 175-T rivets driven before roonm
temperature aging (refrigerated) showed practically no change
in shear strength after artificial agingi while 178=T rivets
driven affer room temperature aging showed a decrease in
strength of 7,5 percent, The shear strength of the 175-T
rivets driven in the full “T" temper was greater than that of
the 178~T rivets driven refrigerated, whether artificially aged
or not, .

The regults from the 245-T riveted Joints can be compared
to the rosults from a pravious study also given in tadle 1, In
the previous investigation, the artificial-aging treatment was
11 hours at 375° F (as compared to 10 houre at 375°2 F in this
investigation), 1In one case the rivets were aged before driving}
and in the other the completed specimens containing driven rivets
were aged, Pinal strength values obtained in these previous
tests are 1ln good sgreement with those obtained in the present
tests, The deta indicate that there is practically no 4differ-
ence in the shear strength of the 24S-T rivets whether agod
after driving or before driving,

The average shear strengths of the rivets in this invééfﬁ-
gation are eompared to the Army—~Navy allowable design wvalues
glven in table 5-~14 of reference 2 in the following tabulation:

Average shear strength, (psi)
. Allowable (from table 1)
Rivset Driving condition design | Not artificially|Artificially]
alloy values, aged aged
(psi)
Al78-Ti{As received 30,000 34,000 30,500
178=T [Refrigerated 34,000 36,800 36,800
175-T |Room temperature
, aged* 38, 000 41,100 38,000
|245—T |Refrigerated 41, 000 44,200 46,900
) *178~T rivets driven in the room temperature aged condition

are referred to as 178~T-A" rivets in ANC—5,

e ey Y e et o

1A U,S, patent application is pending on this treatment,
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It con be seen that the average shear strengths of the rivets
not artificially aged are 8 to 13 percent greater than the
allowable design values given in ANC—35, The average shear
gstrengths of the rivets artificlally aged after driving arc

0 to 14 percent greater than the allowable velues,

PRELIMINARY CORROSION TESTS

In connection with this investigation several Jjoints
consisting of 1/8-inch Al7S-T, 175-T, and 245-T rivets
driven in 0,064—inch—-thick 24S-T and Alclad 245-T sheet
were prepared, some of which were exposed after belng aged
10 hours at 375° T and some of which were sxposed in the un—
aged condition, The exposure was alternate immersion for one
week in sodium chloride~hydrogen peroxids solution, These
preliminary tests indlcate that the rivets in the ertificially
aged Jjoints are attacked considerably more rapidly than those
in the Jjoints not artificlially aged and that the attack is
most rapid on the driven heads of the rivets,

CONCLUSIONS

On the basis of data and discussion in this report on
the artificial aging of riveted lap Jjoints in alclad 245-T
sheet using Al75-T, 178~T, and 245-T rivets, the following
conclusiong seem warranted:

1, The change in shear strengths resulting from the
artificial aging treatment of 10 hours at 375° F applied %o
the driven rivets is as follows:

(a) 245-T rivets increased about 6 percent in sirength,

(b) 175~T rivets driven refrigerated showed practically
no change in strength,

(e) 175-T rivets driven in the full T temper decrcased
about 8 percent in strength,

(d) Al75-T rivets decreased about 10 percent in strength,

2, Tho shear strength of the 175 7T rivets driven in the
full T temper:is higher than that of 175=T rivets driven refrig-
erated whether artificially aged or not,
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3. The average shear strengths of the Al7S5-T, 17§-T,

and 248-F rivets in the specimens not artificlally aged are
from 8 to 13 percent higher than the corresponding Army-Navy
allowoble design values given in refersnce 2,

When artificially aged after driving, the rivets showed

averago shear strengths O to 14 percent higher than the allov—
able values Jjust mentlonsad,

Aluminum Research Laborajories,

Aluminum Company of Americs,
New Kensington, Pa, January 18, 1944,
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IABLE 1

RESULTS OF ARTIFICIAL ﬁ({lm 0{ JOINTS:L};%DE WITH %J..’?S-T, 17S-T AND 24S-T RIVETS
rivets were .

Aging tremtment was 8 hé\?rslgge 5'?5"!

All rivets driven in Alclad 24S-T sheet

uverafge driven head-size for all csses = 3/16 in.

1 failures were by shearing the. ri

£ Aver ' i
Eggtg Driving Conditions Drivingsle..oad 'TJR%&%EE verage —Ul'féﬁi‘is“ﬁ%%e Per Cent
-t per Rivet, Load,* ear Load,* Shear Cgange in
1b 1b Strength,** k63 Strength,** trengtht
DSl
AL7S-T Driven as received 2005 8395 g85'
875 93
: 880 4
874 %5
34 000 30 500 =10.8
178-T Heat treated, put on | 1805 260 939
soft ioce, and driven immediately 942 955
. 956 981
: ) 961 958
' . ' 36 800 38 36 900 + 0.3
ﬂga'ﬂ lgeat tr%ated, og a 2400 }825 %’7
enperature age 8
{hen driven CoU ° G8VEs 105 88
1 , 1069 79
. _ 41 100 ﬁ 38 000 - 7.5
248-T Heat treated, put on_ice, 2400 T 1145 1
amal' driv:n iﬁnnggia?::lyo ! 1136 %
1158 26
1151
44 200 % 48 900 .+ 6
245-T avious Testwrs 2500 45 900 47 000 + R4
aged after driving)
2458-7 Previous Testxexs 2480 48 300
(aged before driving)

* Tndividual smd average values given are total loads for two riveta.
#%  Shear Area = 2 x /4 (0.1285)2 = 0.02594 8g in.
+ +dsig% 1ndi.cateu increase in strength due fo eging, - sign indicates decrease in strength
ue to aging.

=+ Driving conggtions same as for 248-T above. Specimens were aged 11 hr st 375°F after driving
% Rﬂ.gg‘gs‘-verlgeﬁgﬁstg:t:\éemggngﬁeghrﬁg ipg.%lggg:‘ten erature for 6 s, and were aged 11 hr
at 31':15"? 'befg;; d.ri.vingf c%esn.u.'!.‘l;s'arepaverage of thgee specimens. dl?g a’rtigioial :gsing after

rivets were ven. -



